We propose a new criterion to divide the classical gamma-ray bursts into two classes on the basis of their distribution in the duration-hardness plane. We study the two proposed classes separately, dividing them into subsets of different hardness-ratio ranges. The intensity distribution (log N vs. log S) and the corresponding space distribution of the subsets provide us with a different scenario for each of the two classes. For the first time, in both cases, clear indications for a Galactic origin of gamma-ray bursts have been found. Two possibilities are favored: (1) two kinds of Galactic gamma-ray bursts coming from the disk and from the halo, respectively, and (2) two kinds of gamma-ray bursts deriving from two distinct source populations located at different positions in the Galactic disk.
INTRODUCTION
The idea that there are two classes of classical gamma-ray burst (GRB) events is not new. In the past other authors have tried in several ways to divide normal GRBs into two classes (e.g., Dezalay et al. 1991; Lamb, Graziani, & Smith 1993; Kouveliotou et al. 1993; Quashnock & Lamb 1993) on the basis of bimodality in their temporal and energetic behavior. However, up to the present day even separate analysis of the two classes has not brought more light to the mystery of the GRBs. In this paper we propose a new criterion to divide classical GRBs into two classes on the basis of their distribution in the duration-hardness plane (Belli 1995) . We consider those GRBs for which the BATSE 3B catalog (Fishman et al. 1996) reports both the time duration T90, the time during which the integral counting rate goes from the 5% to the 95% of the total (Kouveliotou et al. 1993) , and the fluences recorded in the 100 -300 and 50 -100 keV energy channels. The ratio of these fluences represents the averaged hardness ratio HR. We assume a value of HR at the top of the scale (Fig. 1a ) for those few events for which the fluence in the channel 50 -100 keV could not be measured. These parameters represent the intrinsic characteristics of the events and are essentially independent of their (unknown) distance. If we plot these events in the T90-HR plane they form two well-divided groups (Fig. 1a) . We call the group at the right in the Figure class I, composed of type I bursts, and the group at the left class II, composed of Type II bursts. In the log (T90)-log (HR) plane, the straight line HR ϭ 2͑T90͒ 0.5 (Fig. 1a, line d) gives a best division of the two classes, and for each HR gives a minimum limit to the event duration for class I and a maximum limit for class II. Class I contains 579 events, while class II contains 228 events. Type II bursts have on average higher HR and lower maximum photon counting rate at the light curve peak than type I bursts, at least for the BATSE time binnings (Fig. 1b) . Type II bursts, even if on average shorter than the others, are not always characterized by short duration and can reach, in some cases, as long a duration as typical type I events, while, similarly, we find some short type II events (Fig. 1a) . Figure 1c shows the histogram of the HR/(T90) 0.5 ratio and the type I/type II dichotomy.
SPACE DISTRIBUTION
In order to simplify the analysis, we decided to select those regions in the T90-HR plane for which the strongest events of classes I and II are present (regions 1 and 2 in Fig. 1a ), i.e., the events with highest peak counting rates, represented with filled circles in the Figure. It is reasonable to think that, since in these selected regions we have the GRBs for which, on Earth, we measure the highest peak count rates, we should find the most intrinsically luminous events in these regions, i.e., the events coming from the largest distances. Excluding the longer class I events at a given HR and the softer class II events at a given duration, we should skip the events that intrinsically have a lower peak counting rate. The peak counting rate is the parameter that we previously chose to represent the luminosity of the GRBs (Belli 1984 ) and on the basis of which the BATSE trigger threshold works. For GRBs of equal duration we think that the intrinsic peak counting rate generally decreases with HR; as for the GRBs with equal averaged HR we expect that the intrinsic peak counting rate tends to decrease with increasing duration, since the total emitted energy during the burst takes only a limited range of values. Since this selection limits the presence of the nearest events, it allows us to maximize the possible signal from the farthest events We think that our selection is correct because no correlation between the intrinsic physical parameters of the GRBs and their coordinates in the sky has ever been found. The two groups selected number 426 and 188 events, respectively, which together represent 80% of the total.
Keeping in mind that during a GRB (for each temporal sampling), the value of the photon counting rate increases with increasing hardness ratio (Ford et al. 1995) , we divide the bursts of regions 1 and 2 into subsets of events in contiguous ranges of HR in order to select events with equal intrinsic luminosity (Belli 1984 (Belli , 1991 . For burst intensity we use the photon counting rate (integrated over 64 ms at 50 -300 keV) at the peak of the light curve. Examining the GRB light curves, we observe that different temporal histories can correspond to the same averaged HR of the photon energy spectrum. A residual spread in intrinsic luminosity might still be present, also limiting the variability range of the HR parameter. In Figure 2a we observe a significant lack of events in the Galactic plane, or, rather, very close to it, and in Figure 2b a significant lack of events in the same region and a concentration of events at the boundaries of it. Dotted histograms represent the data corrected for nonuniform sky exposure effects (Fishman et al. 1996) , normalized to the averaged value of the sky exposure. The dashed line represents the best-fit sinusoidal law for the corrected data (excluding the two highest central bins) obtained with the minimum 2 test. Figure 2c shows a meaningful excess of events at Ϫ30Њ and ϩ30Њ latitude relative to the events of the indicated HR range but with longitude between Ϫ50Њ and 50Њ. Finally, Figure 2d , even if corresponding to the highest HR values, shows a distribution quite consistent with isotropy. Figure 3 shows the Galactic latitude distributions of three similar subsets of events of class II. The event distribution in Figure 3a can still be considered isotropic. In Figure 3b a meaningful accumulation of events in the Galactic plane is present; the accumulation becomes more evident in Figure 3c , where the HR inferior limit is higher. The Galactic longitude distributions of the selected subsets of GRBs are consistent with a uniform distribution in all cases.
INTENSITY DISTRIBUTION
We analyzed the intensity distribution (log N-log P) of the events of the selected subsets of GRBs. Figure 4 shows the log N-log P distributions for the selected subsets of class I (Fig.  4 a) and for two of the selected subsets of class II (Fig. 4b) . The errors in the histograms are assumed Poissonian. It is generally possible to fit all the corresponding differential log N-log P distributions, excluding the part, obtained from the least bright events, with a Ϫ5/2 power law with good 2 . For the last two curves of the two classes, which are obtained from the events of highest HR (curve 3 of class I and curve 2 of class II), the parts of the integral curves toward the weaker peak counting rates leave the Ϫ3/2 power law and become flatter. The one for class II follows a Ϫ1 power law, while the one relative to class I is flatter than a Ϫ1 power law.
DISCUSSION
The distributions in Galactic latitude of the first two subsets of class I, shown in Figure 2 , show a total absence of events (Fig. 2a) and a lack of events with a boundary event concentration just above the galactic plane (Fig. 2b) . With reference to the sinusoidal law best fit, the first feature (see Fig. 2a ) has, following a Poissonian error distribution, a probability of 5 ϫ 10 Ϫ4 of arising randomly, which, multiplied by the bin number (18), becomes 9 ϫ 10
Ϫ3
. With reference to the average of the event numbers of the two bins close to the gap, its probability of arising randomly is 1.7 ϫ 10 Ϫ5 , which, multiplied by 18, becomes 3.1 ϫ 10 Ϫ4 . In both cases we refer to the data corrected for nonuniform sky exposure effects.
The feature present in Figure 2b , i.e., the two event concentrations near the gap just above the Galactic plane, is 3 from the value expected for an isotropic event distribution, i.e., from the corresponding value of the sinusoidal law best fitting the corrected data. The probability that this result is due to chance, multiplied by 9 (one-half of the bin number), is then 1.1 ϫ 10
Ϫ2
. We have performed many tests: we have changed the width of the bins, e.g., dividing the Ϫ90Њ to 90Њ interval into 20 bins instead of 18, and the statistical significance of the feature remains the same; we have changed to the analyzed region slightly, i.e., we moved the limiting straight line (a) of Figure 1 up to the line HR ϭ 0.275 (T90) 0.5 and found for Figure 2a a gap with a probability of 3.6 ϫ 10 Ϫ3 of arising randomly, and the same results for the feature of Fig. 2b ; then we rotated the line, obtaining the straight line (aЈ) of Figure  1a : notwithstanding the reduced number of events, the statis- tical significance of the present features then improved to 3.5 , with a probability of 1.1 ϫ 10 Ϫ3 . The peak on the left in Figure 2c has a significance of more than 4 , and the peak on the right, 2.8 . The presence of the second peak position symmetric to the first one reduces the probability that the second peak is due to chance to the product of the respective probabilities, 1.8 ϫ 10
Ϫ6
. Fitting all data, including the twin peaks, the 2 value becomes much worse than before, and the deviations of 3.2 and 1.8 combine to give 3.6 .
The log N-log P distributions (1) and (2) of Figure 4 a essentially follow the Ϫ3/2 power law. As we noted before, the part corresponding to the weakest peak counting rates of curve 3 of class I (Fig. 4 a) is flatter than a Ϫ1 power law; the corresponding Galactic latitude distribution of the events (see Fig. 2d ) appears isotropic. This result might indicate that the spatial distribution of sources in this case is isotropic but not homogeneous; for example, the source density might decrease with the distance, or the sources might be unevenly distributed radially. At the same time, experimental biases might be present. We observe that the events of the third group of class I are the hardest ones and also contain the longest selected ones (Fig. 1a) . These last events, as we said before, are probably intrinsically weaker than the others with the same HR, and might have, on Earth, peak counting rates too low to exceed the trigger threshold. Hence trigger cuts may occur.
The results obtained give only a partial understanding of the general picture. They might suggest a Galactic halo origin for GRBs of class I. The event gap and accumulation just around the Galactic plane can be interpreted as an absence of GRB sources in this Galactic region and a more intense emitting region on its boundary, but the shifting of 5Њ on the Galactic plane indicates that the scenario is more complex. Figure 2c seems to suggest the presence of a more intense emitting shell around the Galactic bulge.
It is very difficult to design a possible halo scenario. We remind the reader that, on the basis of the assumptions made before, the events of the first subset, relative to the lower HR range, are less luminous and are therefore closer to us. We can conjecture that these events come from a spherical region around us with radius greater than the thickness of the Galactic disk but not sufficient to include low-latitude halo regions. This idea might explain the gap in GRB distribution in the Galactic plane and the excess of events around the plane in Figure 2 .
It is reasonable to suppose that the source density in the Galactic halo decreases with distance, in agreement with log N-log P curve (3) of Figure 4 a. The data might also be consistent with a disk origin, assuming a suitable distribution of the sources. All we can reasonably say is that the structures in the GRB distribution that refer to the Galactic plane and Galactic center indicate, for GRBs of class I, an origin related to our Galaxy.
For class II events Figure 3b shows a concentration of events in the Galactic plane, such as we would expect if the events are Galactic. The significance of the event concentration in the Galactic plane is 3.6 for Figure 3b , giving a probability of chance occurrence of 7.3 ϫ 10 Ϫ4 , and 4.6 for Figure 3c , with a probability lower than 10 Ϫ5 of chance occurrence. This result is strongly reinforced by the corresponding behavior of the log N-log P distribution, which follows a Ϫ1 power law, that is, the law of the Galactic disk distribution. The quadrupole moment of the event distribution in Figure 3c is 1/3 ϩ 0.0886 H 0.33 ϫ 10 Ϫ3 . The distributions in Galactic coordinates of the skipped events are compatible with isotropy.
CONCLUSIONS
We can conclude that these results suggest a Galactic origin for the two classes of GRBs; for class II they very clearly indicate a Galactic disk origin. For class I they provide a less clear scenario. The results might be consistent with a Galactic halo origin, but we cannot completely exclude other interpretations, e.g., an origin from regions of the Galactic disk excluding some portions of its inner part. Two solutions represent attractive possibilities: (1) two kinds of Galactic GRBs coming, respectively, from the disk and from the halo, and (2) GRBs deriving from two distinct populations located at different positions in the Galactic disk.
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